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Method of Generating PLCM for Broadcast /multicast Service 

and Apparatus Thereof 

Technical Field 

The present invention relates to a method of generating a 
public long code mask (PLCM) for use in a mobile communication 
system, such as CDMA2000, and more particularly, to a PLCM 
generating method applicable to a broadcast/multicast (BCMC) 
service provided in such a system. 

Background Art 

A long code is used for channel encryption in a forward 
channel and to determine the location of a power control bit. 
The long code also serves to identify terminals operating in a 
reverse channel and to reduce interference with the signals 
transmitted by other terminals. The generation of a general 
long code is illustrated in FIG. 1. 

Referring to FIG. 1, a long code 13 is generated from a long 
code generator 12 according to a long code mask 11 and 
generally has a length of 42 bits. Then, a mobulo-2 inner 
product operation 15 is performed using a transmission signal 
(X) 14 and the long code (Y) 13. 

Methods of performing a broadcast/multicast service in the 
CDMA2 000 system require the allocation of a public long code 
mask using specific identifiers (ID information) as a 
reference for PLCM allocation, and the ID information may be 
taken from the respective subscribers * or the broadcast/ 



WO 2005/034531 - 2 - PCT/KR2004/002552 

multicast service itself. It is more efficient to use the 
broadcast /multicast service as the reference, whereby one 
public long code mask is allocated to each group of 
subscribers using the broadcast /multicast service, rather than 
allocating a public long code mask to each subscriber (user) . 

It is also efficient to assign one physical channel to each 
service by taking the broadcast/multicast service as a 
reference, so that the assigned physical channel can be shared 
by various users. The shared physical channel for providing a 
broadcast /multicast service may be a forward fundamental 
channel (F-FCH) or a forward supplemental channel (F-SCH) . 
Hence, the F-FCH channel is a forward broadcast fundamental 
channel (F-BFCH) , and the F-SCH channel is a forward broadcast 
supplemental channel (F-BSCH) . Regardless of the physical 
channel shared, however, a user group having the same Walsh 
code and public long code mask for a given service shares one 
channel that is assigned to one broadcast/multicast service, 
which defines a specific identifier (BCMC_FLOW_ID) for the 
provided service, so that one channel and one PLCM are 
assigned to the identifier. That is, each service has it own 
service identifier, which differs for the Walsh code and PLCM 
used for the corresponding channel, and the service identifier 
is generated by a base station and is transmitted to a mobile 
station. 

Meanwhile, the PLCM used for F-BFCH and F-BSCH channels must 
be newly generated (assigned) , to be distinguishable from a 
PLCM used for each user's previous forward or reverse 
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fundamental channel and forward or reverse supplemental 
channel. The newly assigned PLCM cannot overlap (coincide 
with) a PLCM currently used by a base station controller. 
Avoiding this necessitates a transfer of the PLCM from a base 
station or anchor base station to the base station controller, 
i.e., a higher layer, resulting in an undesirable delay and 
complicating the related network functions. 

Disclosure of Invention 

Accordingly, the present invention is directed to a method 
of generating a public long code mask for a broadcast/ 
multicast service and apparatus thereof that substantially 
obviates one or more problems due to limitations and 
disadvantages of the related art. 

An object of the present invention is to provide a method of 
generating a public long code mask for a broadcast /multicast 
service and apparatus thereof, by which an overhead of a base 
station or a mobile terminal can be reduced upon performing 
the broadcast/multicast service. 

Another object of the present invention is to provide a 
method of generating a public long code mask for a broadcast/ 
multicast service and apparatus thereof, by which a delay 
occurring in a base station or a mobile terminal can be 
reduced upon performing the broadcast/multicast service. 

Additional advantages, objects, and features of the 
invention will be set forth in part in the description which 
follows and in part will become apparent to those having 
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ordinary skill in the art upon examination of the following or 
may be learned from practice of the invention. The objectives 
and other advantages of the invention may be realized and 
attained by the structure particularly pointed out in the 
written description and claims hereof as well as the appended 
drawings . 

To achieve these objects and other advantages in accordance 
with the purpose of the invention, as embodied and broadly 
described herein, there is provided a method of carrying out a 
broadcast/multicast service provided via a channel of a mobile 
communication system. The method comprises steps of receiving 
a flow identifier indicative of the broadcast/multicast 
service; and generating, based on the received flow identifier, 
a public long code mask for the channel providing the 
broadcast/multicast service . 

In another aspect of the present invention, there is 
provided a method of providing a broadcast/multicast service 
provided in a mobile communication system. The method 
comprises steps of assigning a forward channel to a broadcast/ 
multicast service; generating a flow identifier of the 
broadcast /multicast service; and generating, based on the 
generated flow identifier, a public long code mask for the 
assigned forward channel. 

• In another aspect of the present invention, there is 
provided a method of carrying out a broadcast/multicast 
service provided via a channel of a mobile communication 
system. The method comprises steps of generating, based on a 
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flow identifier indicative of a broadcast/multicast service, a 
public long code mask for the channel providing the broadcast/ 
multicast service; multiplexing the generated public long code 
mask with a transmission signal; and transmitting the 
multiplexed signal. 

In another aspect of the present invention, there is 
provided a method of carrying out a broadcast/multicast 
service provided via a channel of a mobile communication 
system. The method comprises steps of generating, based on a 
flow identifier indicative of a broadcast /multicast service, a 
public long code mask for the channel providing the broadcast/ 
multicast service; multiplexing the generated public long code 
mask with a received signal; and decoding the multiplexed 
signal . 

In another aspect of the present invention, there is 
provided a method of simultaneously receiving a plurality of 
broadcast/multicast services via a forward channel of a mobile 
communication system. The method comprises steps of receiving 
a plurality of flow identifiers respectively indicative of the 
plurality of broadcast/multicast services; selecting one of 
the received flow identifiers; and generating, based on the 
selected flow identifier, a public long code mask for the 
forward channel . 

In another aspect of the present invention, there is 
provided a method of receiving a broadcast /multicast service 
simultaneously via a plurality of forward broadcast 
supplemental channels of a mobile communication system. The 
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method comprises steps of receiving a flow identifier 
indicative of the broadcast/multicast service; and generating 
a public long code mask, using the received flow identifier 
and a predetermined portion of a channel identifier for 
identifying the corresponding forward broadcast supplemental 
channel . 

In another aspect of the present invention, there is 
provided, in a mobile communication system receiving one 
broadcast/multicast service data flow separated into at least 
two data flows via at least two forward broadcast supplemental 
channels, a public long code mask generating method. The 
method comprises steps of receiving a flow identifier for 
identifying the broadcast/multicast service; and generating a 
public long code mask using a first flow identifier allocated 
to each of the channels and a specific service flow identifier 
for identifying a specific broadcast /multicast service data 
flow within the respective forward broadcast supplemental 
channels . 

In another aspect of the present invention, there is 
provided, in a mobile communication system receiving one 
broadcast/multicast service data flow separated into at least 
two data flows via at least two forward broadcast supplemental 
channels, a public long cocle mask generating method. The 
method comprise steps of receiving a first broadcast/multicast 
service flow identifier allocated to the corresponding forward 
broadcast supplemental channel; and generating a public long 
code mask using a channel identifier identifying the 
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corresponding forward broadcast supplemental channel and a 
first specific service flow identifier corresponding to the 
first broadcast/multicast service flow identifier in the 
corresponding forward broadcast supplemental channel, wherein 
the specific service flow identifier identifies a specific 
broadcast /multicast service data flow in each of the 
corresponding forward broadcast supplemental channels. 

In another aspect of the present invention, there is 
provided, in a network multiplexing to transmit data flows of 
at least two broadcast/multicast services via one forward 
channel, a public long code mask generating method. The 
method comprises steps of generating flow identifiers for 
identifying the at least two broadcast /multicast services, 
respectively; selecting one of the generated at least two flow 
identifiers; and generating a public long code mask using the 
selected flow identifier. 

In another aspect of the present invention, there is 
provided, in a network transmitting one broadcast/multicast 
service data flow via at least two forward broadcast 
supplemental channels, a public long code mask generating 
method. The method comprises steps of generating a flow 
identifier for identifying a corresponding broadcast /multicast 
service; and generating a public long code mask using the 
generated flow identifier and a predetermined portion of a 
channel identifier for identifying the corresponding forward 
broadcast supplemental channel . 
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In another aspect of the present invention, there is 
provided, in a network transmitting one broadcast/multicast 
service data flow via at least two forward broadcast 
supplemental channels, a public long code mask generating 
method. The method comprises steps of generating a flow 
identifier for identifying a corresponding broadcast/multicast 
service; and generating a public long code mask using the 
generated flow identifier and a specific service flow 
identifier for identifying a specific broadcast /multicast 
service data flow within the corresponding forward broadcast 
supplemental channel . 

In another aspect of the present invention, there is 
provided, in a network transmitting at least two separated 
data flows of one broadcast/multicast service via at least two 
forward broadcast supplemental channels, a public long code 
mask generating method. The method comprises steps of 
generating a flow identifier for identifying the broadcast/ 
multicast service; and generating a public long code mask 
using a channel identifier for identifying- each of the 
corresponding forward broadcast supplemental channels and a 
specific service flow identifier for identifying a specific 
data flow within each of the corresponding forward broadcast 
supplemental channels . 

In another aspect of the present invention, there is 
provided a mobile terminar comprising a first module for 
receiving and storing a flow identifier for a broadcast/ 
multicast service; and a second module for generating a public 
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long code mask to be used in a channel for the broadcast/ 
multicast service upon providing the broadcast/multicast 
service using the flow identifier for the broadcast /multicast 
service . 

In another aspect of the present invention, there is 
provided a base station comprising a first module for 
assigning one forward channel to one broadcast/multicast 
service, the first module generating a flow identifier of the 
broadcast /multicast service; and a second module for 
generating a public long code mask for the assigned forward 
channel using the generated flow identifier upon providing the 
broadcast/multicast service . 

In another aspect of the present invention, there is 
provided a mobile terminal in a communication system receiving 
a data flow for each of at least two multiplexed broadcast/ 
multicast services via one forward channel. The mobile 
terminal comprises a first module for receiving flow 
identifiers for respectively identifying the at least two 
broadcast/multicast services; a second module for selecting 
one of the received flow identifiers; and a third module for 
generating a public long code mask using the selected flow 
identifier. 

In another aspect of the present invention, there is 
provided a mobile terminal in a communication system 
separately receiving at least two data flows of one broadcast/ 
multicast service via at least two forward broadcast 
supplemental channels. The mobile terminal comprises a first 
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module for receiving a flow identifier for identifying the 
broadcast /multicast service; and a second module for 
generating a public long code mask using the received flow 
identifier and a predetermined portion of a channel identifier 
for identifying the corresponding forward broadcast 
supplemental channel. 

In another aspect of the present invention, there is 
provided a mobile terminal in a communication system 
separately receiving at least two data flows of one broadcast/ 
multicast service via at least two forward broadcast 
supplemental channels. The ^mobile terminal comprises a first 
module for receiving a flow identifier for identifying the 
broadcast /multicast service; and a second module for 
generating a public long code mask using a first flow 
identifier allocated to each of the at least two forward 
broadcast supplemental channels and a specific service flow 
identifier for identifying a specific broadcast/multicast 
service data flow within each of the forward broadcast 
supplemental channels. 

In another aspect of the present invention, there is 
provided a mobile terminal in a communication system 
separately receiving at least two data flows of one broadcast/ 
multicast service via at least two forward broadcast 
supplemental channels. The mobile terminal comprises a first 
module for receiving a first broadcast/multicast service flow 
identifier allocated to the corresponding forward broadcast 
supplemental channel; and 3 second module for generating a 
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public long code mask using a channel identifier for 
identifying the corresponding forward broadcast supplemental 
channel and a first specific service flow identifier 
corresponding to the first * broadcast /multicast service flow 
identifier within the corresponding forward broadcast 
supplemental channel, wherein the specific service flow 
identifier identifies a specific broadcast/multicast service 
data flow in each of the* corresponding forward broadcast 
supplemental channels . 

The above implementations consider a mobile terminal as an 
example but are equally applicable to a base station in the 
same manner. 

The flow identifier used in generating the public long code 
mask is for the first broadcast/multicast service allocated to 
the corresponding forward channel or the first service 
identifier corresponding to the first broadcast/multicast 
service flow identifier. 

It is to be understood that both the foregoing general 
description and the following detailed description of the 
present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as 
claimed. 

Brief Description of Drawings 

The accompanying drawings, which are included to provide a 
further understanding of the invention and are incorporated in 
and constitute a part of this application, illustrate 



WO 2005/034531 - 12 - PCT/KR2004/002552 

embodiment (s) of the invention and together with the 
description serve to explain the principle of the invention. 
In the drawings: 

FIG, 1 is a block diagram of a general long code generating 
method according to a background art; 

FIG. 2 is a diagram of a PLCM generated for a F-BFCH channel 
according to the present invention; 

FIG. 3 is a diagram of a PLCM generated for a F-BSCH channel 
according to the present invention; . 

FIG. 4 is a diagram of a PLCM generated using one of a 
plurality of broadcast/multicast service flow identifiers 
assigned to the F-BSCH channel, as in FIG. 3; 

FIG. 5 is a diagram of a PLCM generated a channel identifier, 
when one broadcast /multicast service is transmitted via 
various F-BSCH channels, according to one embodiment of the 
present invention; 

FIGS. 6-8 are diagrams of ' a PLCM generated using respective 
examples of the channel identifier of FIG. 5; 

FIGS. 9-11 are diagrams of a PLCM generated using examples 
of the first broadcast/multicast service flow identifier, 
respectively; 

FIG. 12 is a diagram of a PLCM generated using a BSR_ID 
identifier, when one broadcast /multicast service is 
transmitted via various F-BSCH channels, according to another 
embodiment of the present invention; and 

FIG. 13 is a diagram of a PLCM generated using FSCH_ID and 
BSR ID identifiers, when one broadcast/multicast service is 



WO 2005/034531 - 13 - PCT/KR2004/002552 

transmitted via various F-BSCH channels, according to yet 
another embodiment of the present invention. 

Best Mode for Carrying Out the Invention 

Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. Wherever possible, 
the same reference numbers will be used throughout the 
drawings to refer to the same or like parts. 

In the following detailed description of the present 
invention, it is assumed that the PLCM has a length of 42 bits. 
This bit length, however, may be set according to currently 
applicable standards. 

Meanwhile, the first ten* bits (upper ten bits) has been 
allocated for the header of a 42 -bit PLCM f and in generating 
such a PLCM for F-BFCH or F-BSCH channel use, it should be 
appreciated that an assignment of a header value coinciding 
with (overlapping) any previously used public long code mask, 
or long code mask, is to be avoided. FIGS. 2 and 3 each show 
a PLCM generated according to the present invention, where the 
PLCM of FIG. 2 is generated for the F-BFCH channel and has a 
header value of "HOOOlOOaO" and the PLCM of FIG. 3 is 
generated for the F-BSCH channel and has a header value is 
"1100010001. 11 

Referring to FIGS. 2 and 3, after the upper ten bits are 
allocated as above, a broadcast /multicast service flow 
identifier (BCMC FLOW ID) is allocated to the lower 32 bits' 
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and may have a set length of 16 bits, 24 bits, or 32 bits. In 
the case of a 16 -bit or 24 -bit identifier, the remainder of 
the allocation is padded, i.e., filled with 0s or Is. The 
contents of the flow identifier is generated for a specific 
broadcast/multicast service and is multiplexed with a 
transmission signal. Then, based on a broadcast /multicast 
service flow identifier as above, a public long code mask is 
generated for a forward channel providing the broadcast/ 
multicast service and is multiplexed with a received signal, 
to be decoded on a receiving side. To carry out a broadcast/ 
multicast service provided via a forward channel of a mobile 
communication system, a flow identifier indicative of the 
broadcast/multicast service is received, and, based on the 
received flow identifier, a public long code mask is generated 
for the channel providing the broadcast/multicast service. 
The received flow identifier can be stored in a memory of a 
mobile station or a base station. 

In the event of transmitting a plurality of broadcast/ 
multicast service flow identifiers, each assigned to one 
F-BSCH channel, the PLCM can be generated using any one of the 
flow identifiers . According to a preferred embodiment of the 
present invention, a first broadcast /multicast service flow 
identifier (FIRST_FLOW_ID) , as shown in FIG. 4, is selected. 
That is, if the data of two or more broadcast/multicast 
services are multiplexed into one F-BSCH channel to be 
transmitted, one broadcast /multicast service flow identifier 
can be selected for use in generating a PLCM for the 
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multiplexed channel, and the selected flow identifier is 
preferably the first broadcast/multicast flow identifier 
allocated to the corresponding F-BSCH channel. 

On the other hand, if the data of one broadcast/multicast 
service is divided for transmission via more than one F-BSCH 
channel, PLCM generation requires an additional identifier, 
i.e., a channel identifier (FSCH_ID) as shown in FIG. 5, in 
which the generated PLCM uses a channel identifier, in 
addition to the BCMC_FLOW_ID identifier of FIGS. 2 and 3 or 
the FIRST_FLOW_ID identifier of FIG. 4, according to a first 
embodiment of the present invention. That is, the channel 
identifier indicates a specific F-BSCH channel and is included 
in the PLCM generated when providing one broadcast/multicast 
service via multiple F-BSCH channels. 

The configuration of the PLCM shown in FIG. 5 may be varied 
according to the lengths of the FSCH_ID identifier and the 
header. That is, though an FSCH_ID identifier normally 
consists of seven bits, as shown in FIG. 6, the PLCM can be 
variously configured. Particularly, if a seven-bit FSCH_ID 
identifier is deemed too long to generate the PLCM, a reduced 
number of bits may be allocated to the FSCH_ID identifier, to 
produce an FSCH_ID identifier length of four bits as shown in 
FIG. 7 or of three bits as shown in FIG. 8. The FSCH_ID 
identifier may be reduced to a length of five bits, whereupon 
the header value is "11000" or "OOxxx" or to a length of six 
bits, whereupon the header value is "1100" or "OOxx." 
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Referring to PIGS. 6-8, illustrating a PLCM generated using' 
an PSCH_ID identifier according to examples of first 
embodiment of the present invention, a broadcast/multicast 
service flow identifier (BCMC_FLOW_ID) for generating the PLCM 
configured as in FIG. 5 enables use of a full length channel 
identifier (FSCH_ID) or reduced length channel identifiers of 
four bits or three bits, respectively. In either case, the 
broadcast /multicast service flow identifier may have a length 
of 16, 24, or 32 bits. If the broadcast/multicast service 
flow identifier has a length of 16 bits or 24 bits, the public 
long code mask is padded by filling the remaining bits with Os 
or Is. In the example of FIG. 6, the entire FSCH__ID 
identifier is used with a header having a value of "110," but 
a header value of "000" or 11 001" may be used to avoid 
collision with other channels. In the example of FIG. 7, only 
the four least significant bits (FSCH_ID_LSB_4) of the channel 
identifier are used with a header value of "110001," a header 
value of "OOxxxx" may be used to avoid collision with other 
channels. In the example of FIG. 8, only the three least 
significant bits (FSCH_ID_LSB_3 ) of the channel identifier are 
used with a header value of "1100011," a header value of 
"1100001" or "1100010" may be used to avoid collision with 
other channels. 

In the examples of FIGS. 6-8, the FIRST_FLOW_ID identifier 
is the first BCMC_FLOW_ID identifier allocated to the 
corresponding F-BSCH channel. In each case, however, the 
BCMC_FLOW__ID identifier may have a length of 16, 24, or 32 
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bits, as shown in the examples of FIGS- 9, 10, and 11, 
respectively* When the BCMC_FLOW__ID identifier length is less 
than 32 bits, the unoccupied (unallocated) bits of the 32 -bit 
allocation are filled with 0s or Is, i.e., the FIRST_FLOW_ID 
identifier is padded so that the entire 32 -bit allocation is 
occupied. Here, the padding is provided to the upper bits of 
the 32 -bit allocation. 

In the examples of FIGS. 9 and 10, BCMC_FLOW_ID identifiers 
of 16 bits and 24 bits are used with a seven-bit FSCH_ID 
identifier and a seven-bit header, so that the 42 -bit PLCM 
length requires padding lengths of twelve bits and four bits, 
respectively. Here, as in the case of the example of FIG. 8, 
the header value is "1100011," but a header value of "1100001" 
or "1100010" may also be used to avoid collision with other 
channels. The example of FIG. 11, however, requires no 
padding since the BCMC_FLOW_ID identifier occupies the entire 
32 -bit allocation, with a seven-bit FSCH_ID identifier and a 
three-bit header completing the 42 -bit length of the PLCM. In 
this example, as in the case of the example of FIG. 6, the 
header value is "110," but a header value of "000" or "001" 
may also be used to avoid collision with other channels. 

FIG. 12 illustrates an example of a PLCM generated using a 
BSR_ID identifier, when one broadcast/multicast service is 
transmitted via various F-BSCH channels, according to another 
embodiment of the present invention. Here, the PLCM includes 
a specific service flow identifier (BSR_ID) , which is 
indicative of a specific BCMC data flow on one of the F-BSCH 
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channels and is preferably a first BSR_ID identifier 
(FIRST_BSR_ID) , and the first broadcast/multicast service flow 
identifier (BCMC_FLOW_ID) . As in the case of the first 
embodiment, the BCMCJFLOW_ID identifier may be set as the 
FIRST_FLOW_ID identifier. 

Accordingly, the PLCM configuration of FIG. 12 is a 
modification of the first embodiment, of the present invention. 
That is, the BSR_ID identifier is used in addition to the 
BCMC_JFLOW_ID identifier of FIGS. 2 and 3 or the FIRST_FLOW_ID 
identifier of FIG. 4, to generate a PLCM according to a second 
embodiment of the present invention. As in the case of the 
first embodiment, the broadcast/multicast service flow 
identifier may have a length of 16, 24, or 32 bits, and the 
generated PLCM is padded if the broadcast/multicast service 
flow identifier has a length of less than 32 bits. Here, too, 
as in the case of the examples of FIGS. 8-10, the header value 
is "1100011," but a header value of "1100001" or "1100010" may 
also be used to avoid collision with other channels. 

FIG. 13 illustrates an example of a PLCM generated using 
FSCH_ ID and BSR_ID identifiers, when one broadcast/multicast 
service is transmitted via various F-BSCH channels, according 
to yet another embodiment of the present invention. 

Referring to FIG. 13, the generated PLCM includes a channel 
identifier (FSCH_ID) indicating a specific F-BSCH channel and 
a specific service flow identifier (BSR_ID) for identifying 
the data flow of a specific BCMC service being transmitted via 
the F-BSCH channels. In doing so, the FIRST_BSR_ID identifier, 
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corresponding to the first -BCMC__ FLOW_ID identifier allocated 
to the corresponding F-BSCH channel, can be used as the BSR_ID 
identifier. To complete the 42 -bit length of the PLCM, a 
specific portion or portions can be padded according to a 
length (n) of a header; specifically, the upper bits of the 
FSCH_ID identifier portion are filled with 0s or Is. In other 
words, the length of the padding depends on the length of the 
header. For example, if the header length is n, the padding 
length becomes 32-n, so that upper bits, i.e., next to the 
header, are filled with 0s or Is to complete an allocation for 

the FSCH_ID identifier. 

It should be appreciated that each of the embodiments of the 

present invention can be implemented by modules constructing 

one mobile terminal or one base station. 

Accordingly, the present invention generates the PLCM using 

a known broadcast /multicast service identifier, thereby 

facilitating allocation of a PLCM that avoids overlapping 

currently used PLCMs (or LCMs) and enabling a reduction in 

delay time. 

Industrial Applicability 

It will be apparent to those skilled in the art that various 
modifications and variations can be made in the present 
invention. Thus, it is intended that the present invention 
covers the modifications and variations of . this invention 
provided they come within the scope of the appended claims and 
their equivalents. 



